Role of cyclic adenosine monophosphate in phospholipid synthesis in Mycobacterium smegmatis ATCC 607.
The present study was undertaken to examine the influence of intracellular levels of cyclic AMP on phospholipid synthesis in Mycobacterium smegmatis ATCC 607. The cyclic AMP levels were modulated by growing cells in the presence of activator (forskolin) and inhibitor (atropine) of adenylate cyclase, the synthesizing enzyme of cyclic AMP. Forskolin-grown cells exhibited a 1.4-fold increase in the level of cAMP while a similar decrease (1.8-fold) was seen with atropine-grown cells. These altered levels of cAMP in turn affected the total content, composition and synthesis of phospholipids. Total phospholipid content increased and decreased in cells grown in the presence of forskolin and atropine, respectively. These observations were further supported by alterations in [14C]acetate incorporation as well as in activities of glycerol kinase and glycerol-3-phosphate acyltransferase, the key enzymes of phospholipid synthesis. Protein phosphorylation mechanism seems to be involved in phospholipid metabolism as the activities of protein kinase increased and decreased in cells grown in forskolin or atropine cells. Our results demonstrate a correlation between phospholipid synthesis and intracellular levels of cAMP in M. smegmatis.